Financial and monetary policies are considered to be e¤ective depending on the reaction of …nancial markets which are increasingly populated by households. In this paper, I derive a Financial Almost Ideal (FAI) Demand System from intertemporal settings and I estimate it by highlighting the determinants of both limited participation to …nancial markets and asset substitutability/complementarity in the allocating stage. Demand theory is not statistically rejected and shows deposits-…xed income and variable income-…xed income complementarity and deposits-variable income substitutability. Furthermore, deposits and …xed income assets are inferior assets, while variable income assets do not.
Introduction
Since, in 1990, Harry Markowitz has been awarded with the Nobel prize, portfolio theory enters in the hearth of microeconomics. Hence, due to its sound theoretical underpinnings and practical applications, banks and other …nancial institutions have been adopted and actually adopt the mean-variance analysis (Markowitz, 1952) to select their investment plans and, in particular, the portfolio shares to be allocated into di¤erent assets. Moreover, the underlying conception of investors and/or …rms who act such as maximizer agents and make use of the same optimizing criteria has been implicitly accepted. Tobin (1958) made a great re…nement with respect to the Markowitz's portfolio theory by showing that introduction of a risk free asset a¤ects portfolio weights depending on the risk aversion of the investors, whereas Sharpe (1964) generalized all these results into the Capital Asset Pricing Model (henceforth, CAPM ). However, econometric studies rejected the implication of CAPM by outlining that portfolio compositions di¤er by age and wealth (Campbell, Lo and MacKinlay, 1995) . Indeed, such rejections are not surprising: portfolio theory springs from the need of understanding asset allocation and does not account any other exogenous feature potentially a¤ecting such a choice. An extension to CAPM, the so-called Consumption Capital Asset Pricing Model (henceforth, CCAPM ), has been independently provided by Merton (1969) and Samuelson (1969) who model investment decisions in intertemporal settings. Even if CCAPM represents an unquestionable development of portfolio theory, this model, such as CAPM, su¤ers the same econometric drawbacks: despite age and wealth pro…les are not explicitly considered in the model, these are relevant explanatories of allocating behaviour.
Recently, in the more developed countries, …nancial innovations, contextual liberalizations of public companies and a broad …nancial information support the inclination of households to enter …nancial markets, either directly or through intermediaries, with the intention of being active market participants. The recalled unsuitability of existing models in accounting for several di¤erent variables a¤ecting portfolio decisions undermines the possibility of successfully extending portfolio theory to households and, in light of the fact that they are ever more populating …nancial markets both directly and through intermediaries, it blights the possibility of understanding the e¤ects of …nancial and monetary policies which are generally considered to depend on the behavioural reactions of …nancial market operators, including households. In the same period when Markowitz was developing his mean-variance approach, Friedman (1956) argued that demand for money and, in general, for …nancial assets should be based on axioms of consumer's choice, even if, at that time, the analogy to such consolidated theory does not provide any strong a priori restriction to be tested and the analyses developed along this line of research was restricted to empirical studies until the blooming literature on speci…cation and estimation of demand system supported economists with a set of testable restrictions (among several authors, Deaton and Muellbauer, 1980) . Once the theoretical framework has been provided, many works investigate the role of some conditioning variables, such as age, number of children, dwelling place, education, etc. a¤ecting household behaviour (Bollino, Perali and Rossi, 2000) . The fact that household behaviour may di¤er accordingly to some unit-speci…c features is termed heterogeneity and is considered being the reason of mispredictions of portfolio theory applied to households. First, as summarized by Browning and Lusardi (1996) , decisions concerning both the amount and the allocation of household savings can be driven by a huge set of motives; each of these motives can di¤erently in ‡uence household allocating programs; second, households, usually examined such as homogeneous black boxes, present some heterogeneous features which interact with the motives leading savings behaviour and, in turn, complicate the analysis. For instance, the age pro…le of households interacts with the lifecycle and/or bequest motives, whereas the intertemporal substitution and/or enterprise motives are intimately related to the risk aversion of each household. Although the new generation of household portfolio models achieved much more appealing results (see Guiso, Haliassos and Jappelli, 2001) , the gap between the theory and empirical result is still large (McCarty, 2004) and, actually, several problems are still encountered in dealing with household portfolios. The modelling complexity is re ‡ected in the fact that, even if they are intimately related, both theoretical and empirical works distinguish two aspects: household participation to …nancial markets, i.e. whether households have non-zero demand for certain assets and the allocating mechanism i.e. how households allocates their wealth to the subset of assets for whom they present non-zero demand. Realistically, the former approach alternately assesses the relevance/irrelevance of entry and/or monitoring costs on decision concerning what are the assets to hold (Auerbach and King, 1983; Vissing-Jorgensen, 1999) and, furthermore, it allows us appreciating the determinants keeping down market participation, whereas the latter cannot be neglected since it represents the heart of the allocating choice and, in turn, it should be the basis for evaluating the riskiness associated with household …nancial position and the e¤ects of return shocks on the composition of household portfolios (Dalal, 1983) . The arti…cial separation of two faces of the same coin is likely to be one of the reasons to explain the wide distance between theory and evidence.
Even if an earlier methodological approach has been tried by Uhler and Cragg (1971) , this paper represents one of the …rst attempts of jointly modelling both the phases characterizing household portfolio setting up, i.e. the decision concerning the …nancial market participation and the amount of wealth allocated to each asset that has been picked out in the previous stage. In fact, due to the reliability of life-cycle hypothesis (Modigliani and Brumberg, 1954) and empirical evidences that establish a sound relationship between demographic, social and ethical variables and microeconomic behaviour (Deaton and Irish, 1984; Blundell, Browning and Meghir, 1994) , composition of household portfolios result being a messy interlacement of di¤erent motives as well as Keynes (1928) discovered several heterogeneous explanatory reasons of saving behaviour. However, it is worth noticing that these reasons to save may affect participation decisions, amount allocated to each selected assets or both of them and that econometric works assessing the signi…cance/non-signi…cance of certain variables by the means of the only allocating side of the model can yield one-sided results which term non-statistically-signi…cant variables non-a¤ecting the household saving behaviour instead of non-a¤ecting the allocating side of the saving behaviour. Being inspired by Perraudin and Sorensen (2000) , from an intertemporal framework that is similar to CCAPM, I derive the implicit asset demand and, for properly speci…ed household preferences, I obtain the Almost Ideal (AI ) demand system that is associated with lifetime utility maximization settings. The fact that a static demand system arises from an intertemporal framework has been previously outlined by Blundell, Browning and Meghir (1994) who, for di¤erent purposes, show that allocation program that maximizes lifetime utility coincides with the maximizer of utility in each period. The Financial Almost Ideal (FAI ) demand system is regarded as the continuous section of the model, whereas a multivariate sample-selection model is implemented to represent the discrete choice on whether participate …nancial market or does not. Recent works on multivariate sample-selection models (Yen, 2005) provide several econometric framework that can be suitable to estimate censored demand systems. By imposing restriction on the variance-covariance matrix of participation system, I specify a two-part model in which each equation of the allocating mechanism is correlated to the others and to the corresponding participation equation, whereas each participation equation is assumed being uncorrelated to the others. As shown by Yen, Kan and Su (2002) , this model is estimated by a two-step estimator which allows evaluating the role of participation in a¤ecting the allocating mechanism and preserving usual tests for investor's rationality.
In this paper, I will progress as follows. In the …rst section, I will present both the stages of household portfolio formation in two subsection: in the former, a …nancial Almost Ideal Demand System is carried out, in the latter, this is integrated with discrete choice model concerning household participation to di¤erent …nancial markets. In the second section, I will mention data source and stress the features that make suitable the theoretical framework. In the third section, I will deal with econometric methods which will be employed to estimate the model. In the …fth section, I will present estimating results. Finally, the sixth section concludes.
Setting up the household portfolio
Observed household portfolios result from a subtle decision process which is hardly in ‡uenced by several factors summarizing household heterogeneity. Furthermore, di¢ culties in de…ning several sources of heterogeneity determine the lack of theoretical benchmark as explanatory models for the household portfolio composition. Even if I cannot identify the whole set of heterogeneity sources a¤ecting investment decisions of each household, it is realistic to distinguish household investment decision into two di¤erent stages: i) …nancial market participation, i.e. each household choose whether enter certain …nancial markets that are suitable to pursue her own investment strategy or do not, and ii) once a certain number of assets has been picked out, each household chooses the proportion of her own wealth to invest into the assets selected in step i). Although these two stages are intimately related, many authors separately investigate household participation to certain forms of investments (Vissing-Jorgensen, 1999; Georgarakos, 2002) and the extent of asset holdings (Blake, 2003) . In this section, I present an uni…ed framework that allows for a joint investigation of both the aspects of household portfolio composition. For clarity instance, with respect to the order outlined above, I revert the exposition of the stages characterizing household investment decision.
The implicit demands for …nancial assets
In this subsection, I present the continuous part of the model, i.e. the part that is devoted to model the extent of the holdings for each asset included in the household portfolio. The material here collected massively refers to the classical demand theory whose adaptability to portfolio choice has been extensively stressed in the literature (among others, Epps, 1975; Sandmo, 1969; 1977) . By generalizing the approach followed by Perraudin and Sorensen (2000) to an intertemporal setting, I carry out the Roy's equality from a model gathering some features from Consumption Capital Asset Pricing Model (Merton, 1969) . The method I adopt markedly di¤ers from the one due to Samuelson (1969) who obtains a closed form for portfolio shares by imposing restrictions on the shape of utility function, the process of the labour income, the risk-free asset return and the in…niteness of the length of optimization horizon.
Assuming that generic household h is endowed with a continuous, twice di¤erentiable and concave utility function, u (c h;t ), where c h;t represents the current consumption of non-durable goods, each household aims at maximizing her lifetime expected utility over a …nite time horizon:
by choosing both the lifetime consumption plan fc h;t+i g T t i=0 and the fractions of wealth invested into the N + 1 available assets
for each k = 0; :::; N: Several arguments may be called for justifying the presence of asset shares into utility function. Most of these argument refers to the so-called motives approach which regards …nancial assets such as providers of transactional, precautionary or speculative services and, in turn, as yielding utility to their holders.
The intertemporal maximization has to satisfy two constraints whose economic meaning is straightforward; the …rst describes the motion law for the household wealth
where A h;t+i , y h;t+i and r t+i+1 denote, for generic household h, wealth, non-…nancial income and rate of return on the generic asset k, respectively. Both non-…nancial income and rates of return on each asset are assumed to be exogenous stochastic processes, with the exception of the process related to the non-risky asset, I say k = 0, which is not a¤ected by uncertainty. Furthermore, I impose two technical conditions on household wealth: A t = A with A given and A T +1 > 0 1 . The second constraint that households have to account for is given by:
and represents a standard adding-up restriction on the portfolio shares. With respect to such a feature, this model sharply tackles the view of Auerbach and King (1983) who allow households to implement their investment strategies by the means of short-sellings. In the remainder of the paper, I discard the possibility that household can make use of short-sellings; in fact, the opportunity of making short-sellings is strictly related to the possibility of frequently resorting to debts and binding borrowing constraints which households face with (Paxson, 1990) can justify the view that I take.
Due to the technical conditions imposed over the household …nancial wealth, the value function for this problem takes on the following recursive shape:
By inserting 2 and 3 into the 4, I obtain the First Order Conditions:
Guessing that optimal solutions for consumption and portfolio shares are functions of household wealth, i.e. c h;t = c (A h;t ) and w
, and replacing these into the 4, I get the classical Euler equation:
which can be stated with the equality for all the assets held by household h (Attanasio, Banks and Tanner, 2002) .
In order to obtain demands for risky assets which are implicit into this model, I compute the derivatives of the value function de…ned in 4 with respect to the state variables, i.e. household wealth (A h;t ) and compounded return 1 + r k t+1 , and exploit the First Order Conditions 5 and 6. Hence, I get:
in which A k h;t are the demand for the generic asset k. From the classical demand theory, a well-known result is that marshallian demand for a given commodity can be retrieved through the Roy's equality whose analogous in the intertemporal framework is provided below:
f or each k = 1; :::; N (8)
Once the form of the value function V t A h;t ; 1 + r k t+1 N k=0
has been speci…ed, equations 8 and 9 are the means through whom I can obtain implicit demand for all assets held by household h. As pointed out by Blundell, Browning and Meghir (1994) , within-period allocation, such as the decision concerning wealth amounts to be invested in each available assets, is driven by period-speci…c utility function and is completely characterized by indirect utility function. Before expliciting the form of indirect utility function, I recall that, since the utility function for this problem enjoys the usual properties, Contraction Mapping Theorem (henceforth, CMT ) applies and ensures the existence and the uniqueness of the value function whose general form may be written as follows:
where v represents the value function for standard within-period allocating program. According to the literature concerning di¤erent indirect utility functions speci…ed in empirical consumer analyses (Blundell, 1988) , I assume that within-period value function, v, belongs to the PIGLOG class and is given by:
where, following Deaton and Muellbauer (1980) and reminding that (1 + r k t+1 ), i.e. the expected compounded return of the asset k, can be reinterpreted in terms of expected asset price in analogy to commodity prices in the standard consumer theory 2 , a( 1 + r k t+1 N k=0
) and
) are speci…ed as follows:
Then, by inserting 11 into 10 and recalling 8-9, I carry out demand system expressed in terms of wealth shares invested in each …nancial asset. From the aforementioned value function, I get the Almost Ideal (AI) Demand System whose generic share is given by:
where " k;t is an asset-speci…c error term summarizing measurement errors and unobservables a¤ecting the amount invested in the k-th asset. It is worth noticing that each parameter of 14 is pre-multiplied by (1 + r 0 t+1 ), i.e. the compounded return of risk-free asset. The speci…cation resulting from equation 14 deserves some deepening comments. In particular, it resembles the one obtained by Merton (1973) with constant investment opportunity set and presumes that households undertake maximization plans "as if" they are facing 2 For instance, in Barr and Cuthberson (1991) and Dinenis and Scott (1993) , the …nan-cial asset demand system is speci…ed in terms of expected log-asset prices, i.e. ln R k t+1 = ln 1 1+r k t+1 = ln 1 + r k t+1 : Hence, in a parameterization working with log-compounded returns, one may obtain economic interpretations in log-expected price terms by inverting the sign of the estimated coe¢ cients.
with a static maximization problem. Technically, it is due to the two-state budgeting procedure on which the solution of the intertemporal problem has been underpinned and such a modeling choice may be defended by some considerations on the nature of the distribution of the asset returns. If these are either completely random or time dependent in a non-stochastic fashion (i.e. they are perfectly predictable), the intertemporal separability of the individual preferences, namely the two-state budgeting, should be suitable to solve the intertemporal allocation problem, otherwise equation 14 should include also the so-called hedging demand which is a mean to hedge against unfavourable shifts in the investment opportunity set. In this paper, under the e¢ cient market hypothesis (Fama, 1970) , prices, and in turn asset returns, are not predictable and the best forecasts one can do are based on the current realization of asset returns. This hypothesis theoretically ensures the suitability of equation 14 even for intertemporal settings.
In the econometric part of this work, equation 14 will be estimated for the N assets held in household portfolios. Indeed, one of the most common problem encountered in dealing with microeconomic surveys is the presence of zeroholdings and, as pointed out by Deaton and Irish, this represents an engaging challenge for classical demand theory. In order to account for zero-holding, I should adjust equation 14 on the basis of variables a¤ecting participation to …nancial markets. In the next subsection, I will introduce participation model which will be integrated with the continuous part of the model in section four.
Modelling zero-holdings in household portfolios
Household limited participation to …nancial markets is a well-known research topic within the vast literature concerning household portfolio (Vissing-Jorgensen, 1999) and accounts for the fact that asset ownership is neither a permanent nor an exogenous state of a¤ airs (Attanasio, Banks and Tanner, 2002) . Many attempts have been addressed to explain this striking feature which a¤ects compositions of household portfolio across the more developed countries (see Guiso, Haliassos and Jappelli, 2002) and, although in the more recent years reforms of …nancial institutions, increased wealth and privatization of public companies favoured a widespread di¤usion of several …nancial instruments, portfolios of broad groups of households are still characterized by zero-holdings and low diversi…cation. By the means of statistical choice model, many authors (among others Guiso and Jappelli, 2002) focus their attention on the determinants affecting the probability that household holds or does not …nancial assets.The lack of underlying structural models can be regarded as the di¢ culty in understanding e¤ective determinants of …nancial market participation. Indeed, there are several heterogeneous motives which lead household to hold or do not …nancial assets and most of them belong to the non-economic sphere. In fact, since standard explanations adopted for limited …nancial market participation, i.e. the existence of participation and monitoring costs, even if realistic, can partially justify this evidence, in several econometric speci…cations, the (signi…cant) role played by social and demographic variables such as presence of children and employment status of the household members is controlled. Moreover, aptitude of individuals to enter …nancial markets is positively related to some environmental factors such as investor's protection (Giannetti and Koskinen, 2004) and social interactions (Hong, Kubik and Stein, 2004) .
The underlying statistical model to whom I refer in the remainder of this subsection is the multivariate sample selection model (henceforth, MSSM) recently proposed by Yen (2005) and used to model zeroes in analyses on consumption goods. In accounting for household participation to …nancial markets, this modelling strategy entails that recording positive demand for a given asset depends upon the clearing of a participation equation which depends on several demographic and social features of households. Indeed, in analogy with microeconomic analyses of consumption (among others, Deaton and Irish, 1984) , asset ownership could result from psychological, ethical or social distinctions that are not linked to …nancial wealth and returns. Therefore, rather than specifying equation 14 by enlarging the number of the regressors to control for several issues that can theoretically a¤ect household allocating program, I can model heterogeneity in household portfolio and preserve parsimonious speci…cation in 14. Finally, in order to model the participation to …nancial markets, I introduce the multivariate sample selection model. In particular, participation equations are assumed to be linear in the parameters and are speci…ed as follows:
where h ; z h;t and h;t represent a vector of parameters, a conformable matrix containing household-speci…c variables and an error term, respectively. In this framework, P k h;t may be regarded such as the desire of household h to invest into asset k and it is intended being a latent variable that a¤ect whether share invested by household h into the generic asset k takes on positive values or it does not. In the section devoted to deal with econometric issues, I will show the way to associate multivariate participation system with demand system derived above.
To specify the choice model presented in equation 15, I refer to theoretical motives which lead household saving behaviour. Indeed, several reasons may be brought forward to explain saving decisions (Browning and Lusardi, 1996) and these are mainly devoted to investigate aggregate savings of households. However, most of the motives listed by Keynes (1936) may also govern allocating aspects of household saving decisions 3 . To further describe the variables included into z h;t I introduce a partition of such a matrix, i.e.
where superscripts do not denote asset typologies, but simply stem from the partition which I have just presented only for sake of expository convenience.
In the …rst subset of variables z 1 h;t , I control for some those factors that can be attributed to life-cycle motive (Modigliani and Brumberg, 1954) and precautionary motive; in particular, measures of labour income jointly with some other proxies regarding the status of employment of household membership and the sector of activity are inserted to account for life-cycle e¤ect, whereas the amount of wealth that each household believes to be necessary to put aside in order to face with adverse contingencies is a proxy for precautionary motive. The second (z 2 h;t ) comprises economic variables which do not enter equation 14, but e¤ectively a¤ect participation choice, e.g. demographic variables such as the number of children, the presence of retired individuals, the age of the household members, etc. All these household features are relevant in investment decision program of households. Indeed, Blundell, Browning and Meghir (1994) …nd out that demographics matter in either the intertemporal or the within-period allocation path, i.e. changes in demographic features a¤ect both intertemporal pattern of household savings and intratemporal allocation of households. Finally, the third z 3 h;t includes variables which are directly or indirectly linked to the determination of …xed and monitoring costs. In particular, since monitoring costs appear to be related to subjective features rather than objectively identi…able, their own quanti…cation seems to require the inclusion of variables accounting for information disclosure and processing abilities. Indeed, given the asset typology, the former may be considered as constant across household, whereas the latter are much more related to household features and especially to variables concerning education of household membership.
The general arguments called for supporting the choice model will be useful in the fourth section where they will be working jointly with econometric methods. In the next section, I present the data and some evidences that support the modelling strategy that I have earlier adopted.
Data and Empirical Evidence
The main problem arising from dealing with microeconomic survey on household savings is to …nd out some guidelines relating households features to portfolio decisions; indeed, these can be can be regarded as outcomes of elaborate decisional process that should account for demographic, economic and behavioural features. Across households, great variability of recalled features, jointly with the huge set of interlinked motives determining household savings, i.e. heterogeneity, undermines the possibility of obtaining a unifying theory that can be applied to the whole sample. In this section, I will try to outline empirical evidences that can facilitate both the interpretation of household portfolio compositions and speci…cation of econometric model.
The data that I will employ to carry out some empirical evidences on investment choices and asset allocation of the Italian households are provided by the Bank of Italy's Survey of Household Income and Wealth. Biannually the Bank of Italy collects information on demographics, income and both real and …nancial wealth of a large sample of households in order to monitor the status of income and wealth distribution in Italy. This survey is conducted through interviews and households participating to such interview are selected with a two-stage (municipalities and households) sample procedure. The most recent survey that I am going to use is carried out in 2002 and involves 8; 011 Italian households whose a large fraction (45%) is represented by panel households, i.e. households who have been already interviewed in previous editions of this survey. Although the sample design should allow me for developing a panel approach, I prefer focusing my attention on cross-sectional data. The data of the Bank of Italy's Survey of Household Income and Wealth may be regarded from several di¤erent standpoints depending on the aim of the study that they are supporting. Since this work is based on investment choice and allocation of household …nancial wealth, data description concerns only capital accounts; on the other hand, those who are interested in di¤erent aspects of Italian household may refer to Statistical Bulletin of the Bank of Italy.
The Bank of Italy's Survey of Household Income and Wealth allows for an extremely detailed description of di¤erent forms of saving chosen by the households (page 112, Supplement to the Statistical Bulletin, no. 12, 2004). Speci…cally, several di¤erent …nancial products are grouped togheter into seven broad categories 4 according to a typological classi…cation. In estimating equations (14) and (15), the sample that I will use covers 3; 542 households extracted from the Bank of Italy's Survey of Household Income and Wealth; this mismatch between extents of the sample used in this paper and the original sample of the Bank of Italy's Survey is due to the fact that I take into account some variables arising from the …rst round 5 and therefore I am enforced to drop out of sample all household a¤ected by incomplete information. In dealing with household portfolios, a crucial issue is represented by aggregation criterion across di¤erent assets. In this paper, I adopt the following assemblage 6 : a) bank and postal deposits, including bank current account deposits, bank savings deposits and PO current account and deposit books; b) Government securities and bonds, including Italian Government securities (BOTs, CCTs, BTPs, CTZs and other) and Italian corporate bonds; c) other assets, including Italian shares, mutual fund shares, managed savings and foreign securities i.e. those issued by non-resident Governments, corporations et al.. The outlined re-classi…cation avoids considering housing, and in general real estate investments, among di¤erent investment alternatives; even if, on one hand, the inclusion of real estate investment and 4 In particular, the household investment forms are articulated in: 1) Bank Deposits, Certi…cates of Deposits, Repos; 2) Post O¢ ce Deposits; 3) Italian Government Securities; 4) Bonds, Shares of Italian Mutual Funds; 5) Italian Shares; 6) Manged Savings; 7) Foreign Securities (issued by non-residents); and 8) Loans to Cooperatives. 5 The …rst round is a subsection of the survey that is exclusively addressed to note down peculiar aspects of households' economics and that involves only a random subsample of the households.
6 The re-classi…cation that I propose neglects the loans to cooperatives which represent an insu¢ ciently widespread investment alternative and other bank and postal products, including certi…cates of deposits, repos and PO savings certi…cates which are held sporadically in the household portfolios.
in particular housing in household portfolios may be desirable to understand household choices concerning on the borrowing structure and short-run adjustments of …nancial assets due to the fact that housing represents an illiquid assets (among others, Pelizzon and Weber, 2003) , on the other hand, the inclusion of housing among di¤erent investment alternative is foreshadowing for remarkable problems arising from the methodology adopted in quantifying the real estate values. In this paper, although home ownership is a widespread feature in the whole sample, I opt to model household portfolio as conditional to home ownership; speci…cally, rather than considering housing such as an investment opportunity, home ownership represents a potential candidate a¤ecting household participation to di¤erent …nancial markets and/or allocating program. The same modelling strategy is pursued with regard to other non-…nancial assets, such as human capital, which are modelled as portfolio share by some authors (Curcuru, Heaton, Lucas and Moore, 2004) . In table 1, I point out a descriptive analysis concerning on the extent of the role played by home ownership in in ‡u-encing participation decision of Italian households, whereas in table 2 I outline the di¤erent extents of portfolio shares held by home-owners and non-homeowners. In table 3, a similar inspection is carried out with respect to education. From cross-tabulations, by calculating the Pearson's chi-square statistic, I can observe that home ownership is independent from participation to all the three broad …nancial markets, even if, in the case of other assets, the statistic lies near to the rejection of null hypothesis (i.e. independence). With respect to the in ‡uence that home ownership exerts on share extents, it can be noticed that, with the exception of investments in Government securities and bonds, the remaining portfolio shares are subjected to decreases. Indeed, greater ‡ex-ibility of such investment categories facilitates portfolio adjustments following dwelling purchases. Indeed, property dwelling seems to play a more relevant role in a¤ecting share extents rather than decisions concerning participation to …nancial markets. Table 3 displays the leading role of education in addressing …nancial market participation and the way of sharing …nancial wealth across di¤erent opportunities. For brevity instance, I do not show cross-tabulation of education degree versus participation to each …nancial market; in table 3, the only Pearson's chi square statistics are displayed. The most striking feature is represented by strong dependence that links the education to …nancial market participation. As it was expected, the more educated the individual is the more likely is that he/she enters …nancial markets for stocks, foreign assets, mutual funds, etc. . However, a more clear-cut evidence is o¤ered by the relationship between education and share extents. In particular, for those households who enjoyed higher schooling degrees, shares invested in the more sophisticated assets, i.e. other assets, appear to dominate the remaining; conversely, portfolios overbalanced toward bank and postal deposits characterize households with lower schooling. In table 4, I compare household average portfolios of household whose head holds middle school degree with those of households whose head holds graduate degrees.
As pointed out by Attanasio, Banks and Tanner (2002) , age and wealth pro-…les are found being relevant in setting household portfolios. In tables 5-7, I investigate age and wealth pro…les of both participation and portfolio shares. In particular, the role played by age is expected being crucial in determining whether households enter certain …nancial markets or do not and the extents of the allocated shares. In table 5, two striking facts are worth mentioning: i) the participation to the three broad markets decreases as well as the age of the head of households increases; in light of this evidence, age and participation are not statistically independent (see table 5); and ii) the path followed by …nancial market participation is similar for all assets and presents its peak in the classes 41-50 and 51-65. With regard to the average shares allocated to each broad assets, on one hand, the wealth set aside for bank and postal deposits remains almost the same in all the life stages, while, on the other hand, high variability is shown by share invested in other assets, such as stocks, foreign assets, mutual funds, and Government securities and bonds (see table 6 ). Hence, Italian households display a marked disposition to hold a consistent share invested in bank and postal deposits and to put portfolio adjustments into action through modifying both the shares invested into Government securities and bonds and other assets. In order to inspect wealth pro…le of invested shares, instead of considering the only …nancial bulk that composes household wealth, I take into account a broad de…nition which includes also real estate cleared o¤ debts. Wealth e¤ect appears to take on two di¤erent shapes: for those households who lie in the …rst three quintiles of the wealth distribution, it materializes as systematic increases in all invested shares, whereas for the richer households, i.e. those who are placed in the upper quintiles of wealth distribution, a shift of invested wealth to Government securities and bonds and other assets is recorded (see table 7 ). This couple of facts is con…rmed by carrying out the same analyses with respect to total amount invested into …nancial assets and household income. Speci…cally, in both the cases, increases in invested shares due to increasing …nancial wealth (or income) is much more marked in the lower two quintiles, while substitution e¤ects ignited by greater …nancial wealth (or income) works mildly already from the third quintiles and more massively in the upper two quintiles of the distribution. Hence, I can conclude that over a given level of wealth strong substitution e¤ect takes place and it explains the shift toward more sophisticated assets. Another side that has to be explored is the di¤erence in portfolio shares and market participation of households living in di¤erent broad areas of Italy 7 . With respect to geographical pro…le displayed in table 8, di¤erences in portfolio shares depending on the households distribution in …ve areas of Italy can be appraised, whereas similarly to the results obtained above, geographical areas and …nancial market participation are not statistically independent. In particular, although shares invested into bank and postal deposits does not change across di¤erent areas of Italy, several di¤erences are recorded in wealth put aside for Government securities and bonds and other assets. Households living in the North-eastern part of Italy highlight stronger propensity to invest into riskier assets than those who live in the rest of Italy. Moreover, investments in Government securities and bonds and other assets decline in portfolios of households living in the Southern of Italy and Islands.
In order to estimate equation (14) that describes the allocating mechanism of households, a focal role is …lled by asset returns. The di¢ culty encountered in dealing with asset returns is twofold. First, according to what has been shown in the theoretical part of this paper, allocating mechanism should depend on expected returns. However, extraction of expectations on asset returns from survey data is very impractical, since it entails to account for heterogeneity even in the expectation shaping mechanism. Second, apart from dividends and coupon payments, returns materialize only when asset will be liquidated, whereas for less complex assets, such as bank and postal deposits, return is directly noted down in the Survey 8 . However, as the complexity of investment increases, measuring returns becomes an harder task. For instance, Government securities and bonds generally have return that is made up of a stream of coupon payments and a price gain if households decide to sell the bonds before their maturity; in the same way, the return of other asset is provided by dividends and capital gain that is known only when the household liquidates her position. In the Bank of Italy's Survey of Household Income and Wealth, e¤ective return is noted down for those assets which have been sold by the household during 2002 (see questions C42, C43, C44, C45 ), while for the assets currently held by the households, i.e. those which are held at the date of the interview, theoretical gains are reported 9 . By taking these measures as asset returns, an implicit assumption, following the one proposed by Pelizzon and Weber (2003) , is that dividends and coupon payments earned by the households during 2002 are immediately reinvested 10 . By this way, asset returns coincide with the capital gains, which are directly recorded by the Bank of Italy's Survey in the questions C42-C48 (see the Supplements to the Statistical Bulletin, page 113). Moreover, since gains or losses reported by investors should accrue in di¤erent time horizon, these have to be standardized in order to be compared. In the aforementioned questions, information allowing for retrieving investment durations is provided and this is used to compute annual return of both Government securities and bonds and other assets. Obviously, only a fraction of the interviewed households provided detailed information on these issues; for those households who do not answer to the questions concerning returns and investment duration, I am enforced to obtain these data in order to maintain observations in the sample. The methods I used are aimed at preserving the observed statistical distribution of each 8 In the Survey, the only rate earned on bank deposits is reported. This is assumed to be the rate of the aggregate bank and postal deposits. 9 In particular, theoretical gain is de…ned as the gain obtained from selling the asset at the end of 2002 (see questions C46, C47, C48, C49 ).
1 0 Even if such a way to quantify asset returns may penalize those assets which provide the investors with systematic stream of payments, it represents, however, an immediate measuring of …nancial gains/losses arising from the survey.
Alternative ways to avoid such assumption is to …nd out a reasonable relationship that can be used to charge the bulk of interests, coupons and dividends to the corresponding asset returns. variable 11 . In the next section, after presenting econometric speci…cation, I deal with econometric techniques which will be employed to estimate equations (14) and (15).
Econometric Speci…cations and Estimating Procedure
In the recent years, following the developments of single equation models for censored dependent variable (Blaylock and Blisard, 1992) , several authors (among others, Perali and Chavas, 2000; Yen, 2005) have attempted to carry out econometric estimators for censored demand systems. Indeed, these e¤orts are deeply motivated by either economic or econometric standpoints. In the former sense, censored dependent variable, i.e. the zero-holding case, is the result of a choice that needs to be explained, whereas, in the latter, statistical methods, which avoid considering such a censoring, yield biased and inconsistent estimates. The most general way to estimate censored demand system is provided by multivariate sample selection model, MSSM, (Yen, 2005) which nests the most of alternative models proposed so far, i.e. repeated sets of bivariate sample-selection model, also known as type 2 Tobit, (Amemiya, 1985) and the two part model (Perali and Chavas, 2000) . The di¤erences between these models mainly rely on the structure of variance-covariance matrix of the errors: in particular, while in the MSSM a general form for variance-covariance matrix is assumed, in the type 2 Tobit, correlations are allowed only between error term in the participation equation and error term of the corresponding level equation and, in the two part model, participation equation and the corresponding level equation are assumed to be uncorrelated as well as lack of cross-equation correlation is assumed in both levels and participation system. In this paper, I generalize the approach due to Yen, Kan and Su (2002) by proposing a two-step estimator which accounts for the relationships occurring between each allocated share and the corresponding participation equation, while it assumes orthogonality among stochastic errors of each participation equations. On the basis of equations 14 and 15, I assume that 6 1 vector of error terms = [" 0 4 1 ; 0 4 1 ] has a multivariate normal distribution with zero mean and variance-covariance matrix given by: 1 1 In particular, for those households who do not provide any information on asset return, I employ the following rule:
where e x is the value of the derived information and x min ; xmax and U [0; 1] are the minimum, the maximum and a random number drawn from a uniformly distributed variable in the interval [0; 1], respectively. Whenever the non-responses concern the investment duration I replace the data with the average duration.
It is worth highlighting that, even if arbitrary, these procedures do not alter the underlying statistical distributions.
where "" is an unrestricted positive-de…nite 3 3 matrix, I 4 is the 3 3 identity matrix, whereas " is a 3 3 diagonal matrix whose generic element is i . Therefore, this variance-covariance structure entails that: i) correlation among allocated shares is allowed; ii) correlation is allowed between each participation decision and the corresponding allocation equation, whereas it is neglected between the participation equation of a certain asset, I say j, and the allocation equation for another asset, I say k and iii) orthogonality is assumed among the errors of the participation equations 12 . Certainly, one may argue that implication iii) may be too binding and that it could be circumvented by modelling participation system through the means of multinomial probit (MacFadden, 1984) . Undoubtedly, multinomial probit can provide more general framework allowing for di¤erent correlation patterns, but, aside from the burden of both numerical integration and maximization algorithms which often lead to a collapse of the models, the e¤ective bene…ts coming out from this modelling strategy are drastically restrained by the necessity of imposing some identi…cation restrictions on variance-covariance matrix, namely I cannot provide meaningful estimates for all parameters in variance-covariance matrix, but only for a subset of free parameters, …xing the remaining to be equal to assigned values 13 . Hence, three arguments may be called for defending the variance-covariance structure that I have assumed above: i) the lack of theoretical rules and non-uniqueness of identifying restrictions reduce the problem to an arbitrary choice, i.e. to obtain di¤erent variance-covariance matrixes consistent with the estimates; ii) even if an appropriate set of identi…cation restrictions has been found, it can land inappropriate curvature to the likelihood function and, in turn, prevent numerical maximization algorithms from successfully working; and, iii) in systems considering few alternatives (e.g. for J = 2; 3; 4), the maximum number of identi…ed parameters equals about the number of the parameters which can be estimated from the variance-covariance matrix that I have assumed; moreover, most of the information of the o¤-diagonal covariance structure may be obtained from demand system 14 . Therefore, parameter estimates of participation equation is carried out from estimating equation-by-equation through a simple probit model. Following Yen, Kan and Su (2002) , by equation 14, I carry out the expected value for w k conditioned on the fact that a positive observation occurs: 1 2 Dependence among partecipation decisions are neglected in the two-step estimator of Yen, Kan and Su (2002) , where = I 4 entails that system of partecipation equations can be estimated by four di¤erent univariate probits.
1 3 For instance, in multinomial probit with J alternatives, the number of the parameters contained in the unrestricted variance-covariance matrix is given by:
; while the maximum number of identi…ed variance-covariance parameters is given by:
1: 1 4 For an exhaustive survey on this topic, see Bunch and Kitamura (1991) .
where w k h represents the deterministic part of equation 14 and f (:::) and F (:::) are the standard normal density and the cumulative distribution and k h is the vector of parameters associated with the k-th participation equation, respectively. Furthermore, the unconditioned expectation may be obtained:
and, in turn, the last equation can be re-arranged as follows:
in which e k h is a zero-mean stochastic term. The estimation procedure consists of two parts: i) to obtain estimates for h c h by the means of running a probit model equation by equation; ii) to insert the estimates c h into equation 17 to get:
and estimate the augmented system (equation 18) through Seemingly Uncorrelated Regression (SUR) or Maximum Likelihood (ML). The consistency of the estimates in the second step follows from the consistency of the ML estimates in the …rst (Yen, Kan and Su, 2003) . Indeed, in this paper the estimation of the FAI demand system is carried out through SUR. In fact, even if equation (14) is clearly a nonlinear equation, I follow Deaton and Muellbauer (1980) and replace the return index ln a( 1 + r k t+1 N k=0 ) (equation 13) with the analogous of the Stone's index ln P = P N k=1 w k ln 1 + r k t . In this contexts, such a index represents the expected compounded return of the portfolio currently held by the household and, besides linearizing the estimated equations, it can provide much more intelligible supports to interpret econometric results. Hence, after this substitution, the estimated demand system will be the following:
for each k = 1; :::; 3: Since the presence of ii f c k h z h blights the possibility of imposing adding-up restrictions by estimating the demand system for n-1 shares and, consequently, retrieving the n-th, I am enforced to estimate the demand system for all investment opportunities and to test:
In the estimates obtained by imposing these restrictions, homogeneity, i.e. P 3 j=1 jk = 0, is automatically imposed. In the next section, I will show the econometric results which are obtained by putting into action the two-step estimator outlined in this section and I interpret economic implications.
The Econometric Results
In this section, I am going to present the results carried out from estimation of the model. The analysis will be framed into two parts: the …rst concerns brief comments on participation equations, while, the second is focused on demand system with special attention on the tests of demand theory and on the relationships among di¤erent assets.
As it is displayed in table 9, participation equations exhibit statistical significant parameters for almost all explanatories. In particular, it is worth noticing that marginal e¤ects of education degree (schooling), dwelling place (dwelling macroarea) and age (age classes) are coherent with descriptive analysis carried out in the third section and their e¤ects strongly a¤ect the probability of holding all three assets. The role played by education degree in a¤ecting the probability of holding assets is increasing with the complexity of assets themself, while age and dwelling place present di¤erent path. Dwelling place exerts a negative e¤ect on the probability of holding assets, i.e. as we move from the Northern to the Southern of Italy, we record a decrease in di¤usion of analyzed assets, and this e¤ect is increasing in the complexity of assets. Finally, with regard to age, it displays positive and signi…cant e¤ects for bank and postal deposits and Government securities and bonds income assets, whereas marginal e¤ects exerted on the probability of holding variable income assets is still positive but not statistically signi…cant. The last evidence may corroborate the interpretation given above: since increasing age may be regarded from two di¤erent standpoints (higher wealth to be invested jointly with smaller inclination to pursue complex and risky investment plans), the non-statistically signi…cant coe¢ cient in the probit equation for variable income assets may result from the interaction of these two mixed forces.
Turning the attention on allocating behaviour, I will comment on results obtained from complete household portfolios. However, similar analyses have been carried out with respect to those portfolios containing only two assets and results do not appear to be in ‡uenced by portfolio incompleteness. As shown in table 10, adding-up and symmetry cannot be rejected. This result is quite surprising if compared with previous similar works (Barr and Cuthbertson, 1991; Blake, 2003) in which short-run demand system statistically rejects classical restrictions implied by demand theory and, only by accounting for long-run allocating behaviour, these restrictions cannot be rejected. In this context, since demand system is estimated over a cross-section of households, it clearly represents a short-run analysis. Evidence of non-rejection of demand theory as baseline for household investment behaviour denotes rationality in the choice of household portfolios even in the short-run, i.e. without considering other variables which introduce slowness and rigidities in …ne tuning portfolio shares. Before reviewing the complementarity/substitutability among di¤erent assets, I test the separability between asset selection and allocating choice. The null-hypothesis that, in equation (21), k = 0 for k = 1; 2; 3 is not statistically rejected, 2 3 = 0:17 (p value = 0:9818), and it entails that two stages encountered in setting up household portfolios may be regarded as separate even if they cannot be a priori disjointed.
In order to assess the complementarity/substitutability among assets, I obtain the elasticities from the demand system estimates after imposing adding-up and symmetry. As displayed in table 12, the demands for bank and postal deposits and Government securities and bonds are both elastic with respect to their own returns, whereas the demand for other assets presents unitary elasticity. On one side, the elastic demands for the …rst two asset categories highlight marked preferences for more safe assets, i.e. those assets whose increases in return are not intimately related to a similar increase in asset price volatility, on the other side, the unitary elasticity associated with other assets should be carefully evaluated, since this aggregate embodies several …nancial instruments and demand responses to change in the return should be a¤ected by the rigidities introduced by some forms of investment such as managed savings and mutual funds shares. Indeed, the wealth invested into mutual funds and various forms of managed savings is not fully at household diposal and adjusting portfolio choices through modulation of these assets can be much more complicate.
With regard to the cross-return elasticities, I …nd that Government securities and bonds substitute Bank and Postal deposits, whereas other assets complement bank and postal deposits. Indeed, this last complementarity seems to be accounted by the substitutability found in the relationship between Government securities and bonds and other assets and by the peculiar role played by deposits. The wealth switching from Government securities and bonds to other assets as a response to an increase in the return of the latter implies to partially liquidate a position and, in turn, a temporary increase of deposits in which liquidity arising from totally or partially selling o¤ Government securities and bonds is stored. Now, it seems plausible to assess that deposits, as ancillary to transactions, residually bene…t from this changeover, namely, due to market frictions, very small fractions of the amounts resulting from selling o¤ Government securities and bonds may be left in deposits.
With regard to the wealth e¤ects, all the three asset categories are termed as superior assets, since their demands increase as invested …nancial wealth grows up. However, bank and postal deposits and Government securities and bonds are necessities, whereas stocks, mutual fund shares, foreign assets are wealth-luxuries.
I do not show the results for incomplete portfolios i.e. portfolios which are composed by deposits and …xed income assets or deposits and variable income assets. These are usually interpretable and do not provide any di¤erent evidence with respect to what displayed about complete portfolios.
Concluding Comments
Traditional approach to portfolio theory is based on mean-variance criterion. Although it represented the bridge between portfolio choice and microeconomics, it often fails in accounting for low diversi…cation and exogenous variables, such as age, wealth, education and dwelling place, which hardly a¤ect household microeconomic behaviour. Limited applicability of such a theory to economic operators (households), who widely di¤er one from another, starkly undermines the possibility of evaluating e¤ects of both …nancial and monetary policies which work conditionally on market agents'reactions. Neoclassical demand theory is commonly regarded as sound guideline for testing individual allocating behaviour and providing insight on substitutability/complementarity among di¤erent assets and, due to the fact that, in general, most of microeconomic choices is taken conditionally on exogenous features, several authors delve into methodologies accounting for heterogeneity (among others, Bollino, Perali and Rossi, 2000) . Moreover, the assessment that mispredictions of portfolio theory can be blamed to the fact that these models do not model the decision to hold equities separately from the decisions about how many equities to hold (McCarthy, 2004 ) parallels the Deaton and Irish (1984) 's claim concerning the relevance of zero-holding in demand theory and the attention recently focused on the determinants of the household participation to markets. All these motives, jointly with the original intuition of Friedman (1956) , who, before the di¤usion of demand systems, proposed to subject demand for …nancial assets to the axioms of consumer's choice, give a signi…cant boost to develop portfolio models from neoclassical consumer theory (Barr and Cuthbertson, 1991; Blake, 2003) .
This interest parallels the blooming literature on limited …nancial market participation (Vissing-Jorgensen, 1999) as candidate for explaining poorlydiversi…ed portfolios. However, despite allocation and participation can be regarded such as two faces of the same coin, very few papers attempted to jointly model these two sides of microeconomic behaviour (Perraudin and Sorensen, 2000) and to test their linkage. In this paper, I present an uni…ed framework that is used to jointly model …nancial market participation and allocation of Italian household wealth. In the …rst part, I clarify a notion that is implicit in Blundell, Browning and Meghir (1994) : in an intertemporal setting, the optimal lifetime allocation is fully characterized by within-period indirect utility function. Due to this claim, by assuming a PIGLOG indirect utility function and using the analogous of the Roy's identity, Financial Almost Ideal (FAI) demand system can be obtained (Blake, 2003) . In the second part, FAI demand system is plugged into multivariate sample-selection model (Yen, 2005) . Speci…cally, I propose a two-step model which can provide estimates of both participation decisions and allocating mechanism accordingly to what shown by Yen, Kan and Su (2002) .
From the estimates of three disjointed probit equations, I conclude that, as previously shown by descriptives, age, education degree, dwelling place and total wealth play relevant roles in determining household participation to …nan-cial markets. On the allocating side, the estimated demand system provides four evidences. First, usual restrictions of demand theory are not statistically rejected and, hence, investment choices of Italian households appear to be rationalized by the proposed framework. This result is in contrast with previous work (Blake, 2003) in which demand theory is statistically accepted by only inserting in the model sluggishness and rigidities in portfolio adjustments, whereas short-run allocating behaviour statistically rejects the restrictions implied in the demand theory. Second, the allocating behaviour is not statistically a¤ected by decisions concerning participation to …nancial markets. Hence, even if it cannot be postulated a priori, they can be regarded as two distinct stages. Third, all assets exhibit positive own-return elasticities; the own-return sensitivities can underlie marked preference for safer investments. Substitutability is found between bank and postal deposits and Government securities and bonds, whereas complementarity characterizes the link between bank and postal deposits and other assets. The last evidence may be explained by substitutability occurring between Government securities and bonds and other assets and the ancillary role of deposits. The wealth e¤ects can be summarized into two claims: …rst, the asset categories are perceived such as superior assets and, second, the only aggregate containing stocks, mutual fund shares, foreign assets is a welth-luxury asset, whereas the remaining are termed as wealth-normal. Finally, the whole set of results is robust to portfolio incompleteness and can be reinterpreted in the same fashion.
In this paper, I voluntarily give up some issues for future research developments. Besides providing more structural explanations of household participation to …nancial markets and integrating the material covered in this paper with a temporal dimension in order to investigate time pro…le of portfolio shares, at least two issues deserve deeper attentions. First, the role of expectations should be evaluated: theoretically, allocating behaviour may be a¤ected by the expected returns rather than by the e¤ective ones. However, a consistent way to treat household expectations in survey data has to be developed and tested. Second, the unexplored Euler equation for consumption seems to be the way to specify an enlarged demand system which could account for the relationships between asset returns and durable and non-durable consumption behaviour, shedding some light on the nexus between …nancial gains and consumption. (20). The uncompensated elasticities of demand for the i-th …nancial asset with respect to the invested wealth (E iA ) is:
Tables
whereas, uncompensated return elasticities (E ii ) and uncompensated crossreturn elasticities (E ij ) are given by:
where, ij is the Kronecker delta which equals one for i = j and zero otherwise. By paralleling the results obtained through the Slutzky equation, I get the compensated elasticities E ij :
